ABSTRACT
INTRODUCTION
One of the obstacles faced in achieving the target of food crops' production is the climate factors especially rainfall conditions that are difficult to predict. In addition, the global climate has changed, as is feared by many meteorologists in the world since 1980. Results of observation done by the Inter-governmental Panel on Climate Change (IPCC) (1996) showed that the increase of global temperature since the late 19th century up to now has ranged between 0.3 to 0.6 o C, and an increase of 0.2 to 0.3 o C occurred in 40 years within the period of 1954 to1994.
The main cause of the increasing global temperature is the increasing concentrations of greenhouse gases (especially CO 2 ) in the atmosphere due to the increased rate of gas emissions from fossil burning activities and industries, especially in developed countries (IPCC, 2000) .
Global climate change will affect the behavior of the elements of climate such as rainfall, temperature, radiation, and evaporate transpiration. Las (2007) stated that in the period of 2005-2035 the average air temperature in Indonesia will increase 1-1,5 o C. In addition, results of a research by Kaimuddin (2000) divided the historical monthly rainfall data into two period i.e. 1931-1960 and 1961-1990 , and also the trend of the rainfall in the rainy season in the area of South Indonesia, especially in Lampung, Java, and part of the Eastern Indonesia region will be wetter than usual, and drier in the dry season. On the other hand, the rainfall in the North Indonesia (North Sulawesi, North Kalimantan and Sumatra) will decrease, while that in the dry season will increase. Ratag et al. (1998) and Las (2007) estimated that the existence of global climate change caused by the increased effect of greenhouse gases, has caused the changes in frequency of ENSO (El Nino-Southern Oscillation) occurrence from once in 3-7 years into once in 2-5 years.
Observations in some rain stations in Java, Lampung and Bali showed that the influence of ENSO events on rainfall is evident, especially in the dry season. During the El-Nino, rainfall in the dry season II (July to October) can go down to 57% of yearly normal rainfall (Las et al., 1999) . On the other hand, during the La-Nina, the rainfall in MK-II increased up to 152% of normal rainfall.Besides affecting high rainfall, El-Nino can influence the beginning of the dry season. In the 1982/83 El-Nino, the starting entry of the dry season in Java and Sulawesi did not. change but the end of the season which should have ended in October has extended at least one month up to November (Malingreau, 1987) .
Rainfall over Indonesia is governed by the austral-Asian monsoon, whose onset progresses from northwest-to southeast during the austral spring (Aldrian and Susanto, 2003; Naylor et al., 2007) . This is also the season when the El Niño -Southern Oscillation (ENSO) exerts its strongest influence on Indonesian rainfall, particularly during the September-December monsoon onset season (Hamada et al., 2002 ). The impact of ENSO then diminishes during the core of the rainy season in December-February (Haylock and McBride, 2001; Hendon, 2003; Aldrian et al., 2005 Aldrian et al., , 2007 Giannini et al., 2007) , suggesting that the timing of monsoon onset may be potentially predictable.The date of onset of the rainy season is of particular importance for the agriculture sector over Indonesia (Naylor et al., 2002 (Naylor et al., , 2007 . It determines the suitable time for planting crops, while delayed onset during El Niño years (Hamada et al., 2002; Boer and Wahab, 2007) can lead to crop failure. For irrigated rice farmers in Java, information on onset timing is also important for developing strategies (Boer and Subbiah, 2005; Naylor et al., 2007) to avoid exposure of the second rice crop to higher drought risk at dry season planting (April-July), particularly for farmers located at the tail-end of the irrigation system.
Farmers in Indonesia often suffer from "false rains" in which isolated rainfall events around the expected onset date do not signal the sustained onset of the monsoon. Such false starts occurring in September prompt potato farmers in Pengalengan in West Java to start planting. In the eastern part of Indonesia, such as East Nuna Tenggara, multiple false starts can cause multiple failures, with farmers sometimes planting up to four times in a season.
This study ai ms to analyze the changes spatial and temporal characteristics of rainfall in East Java from 1971 until 2007 that is divided into 2 observation periods ie the period of 1971-1989 and 1990-2007 , and to discuss the spatial and temporal changes in relation to global climate change.
METHODOLOGY
The research was conducted in the area of East Java starting from June until December 2008. Th analysis of Oldeman climate type change used the monthly rainfall data from JanuaryDecember in the period of 1971-1989 and 1990-2007 . Oldeman have created a new climate type classification using the monthly rainfall data associated with the agricultural practices. The criteria of the climate type based on the calculation of wet months (WM) and the dry months (DM) that consider the limitations in opportunity of rainfall, effective rainfall, and the plants water need. Table 1) . The analysis of rainfall using Oldeman methods on the two (2) In addition, the change of climate type shown in Figure 2 and 3 are not so clearly seen on the map, because the only change is in the sub-divisions or change in the number of dry months (e.g., the type of climate C1 into C2). The change of climate type will be significant when the change is taken place in the divisions or in the number of wet months (eg, the type of climate B2 into C2 or C2 into the D3).
Trenggalek and Pacitan Regency that is very wet (climate type B1 and B2) in period [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] has changed to the climate type C1 and C3 in period 1990-2007, likewise Situbondo Regency that is very dry (climate type E) has changed into type D4. 
The Changes in Amount of Rainfall in Dry and

Changes in the beginning of Dry and Rainy season
In the period of 1990-2007, the beginning of dry season with rainfall <100 mm occurred 1 month earlier (May) than usual (June) (Figure 9 ).
In the period 1971-1989 about 20% of East Java area that includes some regencies such as decrease by about 60 mm (Boer and Subbiah, 2005) . Therefore, the changes in rainfall characteristics in East Java within the period of 1971-1989 and 1990-2007 were, among others, caused by the ENSO phenomenon.
Conclusion
Within the 1971-1989 period, the change in type of climate Oldeman in East Java vary from B1 to E, but after the 1990s, type of climate Oldeman change variations only from C1 to D4 meaning that a part of East Java area (16.7%) become more dry and 17.8% area of East Java become more wet.
From a number of rainfall stations (106 stations), the analysis of rainfall showed that some of rainfall stations (58.49%) have experienced of decrease in the number of dry season rainfall by about 3 -500 mm/season. 56 stations (52.8%) have experienced of increase in the number of rainy season rainfall in the range of 1-600 mm/rainy season, while the 49 rainfall stations (46.22%) have experienced of decrease in the number of rainfall within the range of 1-500 mm/season. Changes in the characteristics of rainfall in East Java, which occurred between the periods of 1971-1989 and 1990- 
